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(54) An electronic cashless system 

(57) The cashless medium (1 ) comprises a memory 
means (11) for storing amount information and an oper- 
ation means (12) for taking over an externally supplied 
transaction amount from said amount information and 
storing the result in said memory means (11). The 
amount information corresponds to a cash (money) 
amount which is held by the owner of the cashless 
medium, so that an entirely cashless transaction can be 
performed without reference to an account number of 
the owner of the cashless medium. 
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Description 

This invention relates to an electronic cashless sys- 
tem for cashless commercial transactions. 

The following three transaction forms are mainly 
used to enable cashless commercial transactions. 

(1) A transaction with a credit card 

When the customer makes a purchase, he shows a 
credit card issued by a bank for payment to a seller. Nor- 
mally, the seller asks the issuer for an authorization to 
accept the credit card. If the acceptance is authorized, 
the purchase transaction with the credit card is exe- 
cuted. The seller then asks the credit card company for 
payment. The credit card company has banks related to 
the commercial transaction prepay the sales amount 
from the customer's account and credit it to the seller's 
account. 

(2) A transaction with a bank ATM card 

When the customer makes a purchase, he shows 
the seller a bank ATM (automatic teller machine) card 
intended for depositing and withdrawing cash from an 
ATM. The seller asks the customer's bank for payment 
through a POS terminal that can directly log onto the 
bank's deposit ledger files at the point of sale. The bank 
immediately transfers the amount from the customer's 
account to the seller's account. 

(3) A transaction with a prepaid card 

The customer makes a prior cash purchase of a 
prepaid card from a seller or an automatic vending 
machine. After the customer inserts the prepaid card 
into the automatic vending machine and follows the nec- 
essary instructions, goods or services are provided and 
the appropriate amount is deducted from the prepaid 
card. 

These three methods each have their disadvan- 
tages as follows. 

(1) A transaction with a credit card 

-A. ThVseller'has to ask the issuer for an authoriza- 
tion to accept the credit card and is required to do 
additional paperwork for creating invoices. There- 
fore, the use of a edit cards is limited to purchases 
at retail outlets of higher priced goods and higher 
value-added goods. 

B. To avoid a doubtful account or a situation, where 
insufficient funds were deposited at the time of pur- 
chase, a credit card is issued only to the customers 
who pass a certain test. 

(2) A transaction with a bank ATM card 

A. The transfer of the amount from the customer's 



account to the seller's account must be made 
immediately after the execution of a transaction. 
Therefore, this requires an extraordinary process- 
ing during the bank's non-business hours, which is - 
5 different from an ordinary processing during. the : 
bank's business hours. It also requires a work 
related burden for the seller and an account baj : : 
ance control burden for the customer. . : . . 

B. Since the amount is transferred each time a pur- 
10 chase is made, the workload and expense .are 

large. 

(3) A transaction with a prepaid card 

is , A. A prepaid or debit card is like a prepaid single - 
use ticket. Thus, a one-time-only customer who ..• 
does not buy the same kinds of products and/or in - 
the same shop repeatedly would not use such a 
card. 

20 B. If a customer is asked to buy a prepaid card far in 
advance of his planned purchase of necessary 
goods and services, his current liquidity is reduced. 

C. Since cash is required to buy a prepaid card any- 
way, it is not a true cash less commercial transac- 
ts tion. 

Thus, although they have their particular applica- 
tions, these cashless transaction methods do not con- 
stitute an almighty shopping means for everyone. 

30 . Accordingly, it is desirable to provide completely 
cashless commercial transactions. 

"L'Echo des Recherches", No. 134 t 4e. trimestre 
88, pp 15-21, "Le paiement electronique", discloses an 
electronic cashless system in which a cashless medium 

35 (card) is used in conjunction with a terminal device hav- 
ing a keyboard for verification and transaction-inputting \ 
purposes. 

A similar system is disclosed in US-A-4 839. 504, . 
the cashless medium being usable as both a credit card 

40 and a debit card. 

Toshiba Review, No. 159, pp 30-33, "IC Card Sys- 
tem" discloses a cashless medium ("Next generation IC 
Card for VISA") which combines^ microcomputer chip - - 
and a calculator-style keyboard with buttons for. credit/- 

45 checking and savings purposes. 

EP-A-0 316 689 discloses a cashless medium 
according to the preamble of claim 2. The cashless;; 
medium (card) can be used either as a credit cardior as 
a debit card (ATM card). mi jni*. 

so According to a first aspect of the present invention, 0/, 
there is provided a cashless medium comprising^ air.i 
memory means for storing amount information; and an =r 
operation means for taking over an externally supplied 
transaction amount from said amount information: and c: 

55 storing the result in said memory means; wherejrt:saicL _;: 
amount information corresponds to a cash (money) 
amount which -is held by the owner of the cashless v 
medium. 

Preferably the cashless medium comprises a mem- 
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ory means storing amount information and a personal 
identification code, a key input means to be operated by 
the owner of the cashless medium, and means for 
putting the cashless medium in an active state when the 
personal identification code matches a personal identif i- 5 
cation code inputted to the cashless medium through 
the key input means, and for subtracting a purchase 
amount from said amount information when making a 
transaction with a seller and storing the result in said 
memory means; wherein said amount information jo 
stored in said memory means is a balance which is 
decreased when making a transaction with a seller, and 
increased or decreased by transferring funds from or to 
a deposit account of the owner. 

According to a second aspect of the present inven- 15 
tion, there is provided a commercial transaction terminal 
device for use with the above-mentioned cashless 
medium, comprising:- a tallying file means for storing a 
commercial transaction amount, and an exchange 
means operable to notify the cashless medium of the 20 
commercial transaction amount supplied from a cash 
register, and to store the commercial transaction 
amount in said tallying file means when said result is 
obtained by subtracting said commercial transaction 
amount from the balance stored in the cashless 25 
medium. 

Reference is made, by way of example, to the 
accompanying drawings, in which :- 

Fig. 1 shows the configuration of the underlying 30 
principle of a system in which the present invention 
is employed; 

Fig. 2 shows an embodiment of the cashless 
medium of the present invention; 
Fig. 3 shows a bank center device which may be 35 
used with the present invention; 
Fig. 4 shows an ATM (automatic teller machine) ter- 
minal unit which may be" used with the present 
invention; 

Fig. 5 shows a. POS (point of sales) terminal unit 40 
which may be used with the present invention; 
Fig. 6 shows the basic processing flow of a multi- 

- function IC card; " 1~ ' " 

Fig.s 7 A to 7D snow the processing flow for a multi- 
function IC card; 45 
Fig. 8 shows the processing flow for an ATM termi- 
nal unit; 

Fig. 9 shows the processing flow for a read-only ter- 
minal unit; 

Fig s 10A and 10B show the processing flow of a so 
bank center unit; 

Fig. 11 shows- the amount replenishment flow to a 
card; 

Fig. 12 shows the processing flow of a purchase 
with a card; . 55 
. Fig. 13 shows the processing flow for depositing a 
seller's sales amount to a bank. 

In order to explain the principle of a system in which 



the present invention may be employed, reference is 
made first of all to Figure 1 , which shows the configura- 
tion of the underlying principle. This configuration com- 
prises a cashless medium 1 having memory means 11 

for memorizing amount information, and an operation - . — . .. 

means 12; an ATM terminal unit 2 having a read/write 

means 2-1 for writing amount information into the cash- 

less medium 1; a deposit ledger file 321 for storing 

amount information that identifies the deposit balance 

corresponding to one of many accounts; a non-settled 

fund file 322 for storing amount information written at 

least in the cashless medium 1 ; a bank center device 3 - ' 

comprising a seller ledger file 323 for storing amount 

information that identifies the deposit balance corre-. 

sponding to the account of the seller and a.medium bal - 
ance log file 324 for memorizing balance of^thejcashless ... t i : . .-. -.. .. 
medium 1 when the ATM terminal unit 2 writes trie most - 
recent amount information to the cashless medium 1 ; . r 
and a commercial transaction or POS terminal device 4 * 
having a register unit 51 to which amount information is 
input, a sending/receiving part 41 for at least sending 
and receiving amount information to and from said 
cashless medium 1, and a sales tallying file 53 for tally- 
ing and storing amount information gained from said 
cashless medium 1, and that is at least connected with 
the bank center device 3. 

Below is an explanation of an. operative input and 
an action in the configuration of Figure 1 . 

The ATM terminal unit 2, at an issuing time of the 
cashless medium 1 , writes into the memory part 1 1 any 
designated amount information not exceeding the upper ^ 
limit of the amount information stored in the deposit 
ledger file 321 of the bank center device 3. The owner of 
the cashless medium 1 carries it with him to a seller. 
The owner presents this cashless medium 1 at a clear- 
ing time. An operator at a retail outlet.operates.the reg : _ ... . . 

ister unit 51 of the commercial transaction or. POS. 
terminal device 4 and inputs amount information neces- * 
sary to clear the commercial transaction. The send- 
ing/receiving part 41 of the commercial transaction or 
POS terminal device 4 sends inputted amount informa- 
tion necessary to clear the transaction, i.e. the amount 
of goods and services changing hands. The operation 
means 12 of the cashless medium 1 makes an opera- 
tion processing . based on the amount information : - 
received from the commercial transaction or POS termi- 
nal device 4 and the amount information memorized. ]n;; u ;- f c , ^ , ~.:-.'.-,o 
the memory means 11. In short, the(operation means.: ~ . : j -,: . ; c: 
1 2 performs the an operation of subtracting. the ^roount:,;::, s . : i ,s r^p- . 
indicated by the amount information received from -the- in inn r- ^c[rr.<\ 0 . 
commercial transaction or POS terminal [d.eyi(^r4-from tier; cin-: prcc-cscing [. . 
the amount indicated by the amount inforrnatjon>stpredci!on ii d 2 i, r:T. 
in the memory means 1 1 . After this op^rationEJ_^mpunt[ioi-! m 0; pej-i > 11 . 
information in excess of the amount necessary, for, dear-. -., >. r • ^ - ; r ; , - j , . 

ing the commercial transaction is stored jn the memory ; : ; 

means 11 of the cashless medium;. 1,: the cashless;-.-.: •* ".- £•.■.■}, 
medium 1 notifies such an occurrence^ We .cpmmerrrno^r ' -y) "n-- - rn: 

cial transaction or POS terminal device 4. After thisnoti- - • < 

fication, the commercial transaction or POS terminal 
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device 4 sends the information that the commercial 
transaction has taken place to the cashless medium 1 
and stores the same amount information in the sales tal- 
lying file 53 classified by the clearing bank. These 
actions conclude a direct clearing of the commercial 
transaction with the owner of the cashless medium 1. 

Next, an indirect clearing of the commercial trans- 
action is made, i.e. a clearing with the bank center 
device 3. First, amount information stored in the sales 
tallying file 53 is sent to the bank center device 3 of the 
proper clearing bank. Based on the amount information 
sent, the bank center device 3 prepays the necessary 
amount to the non-settled fund file 322 and credits the 
same to the appropriate account of the seller in the 
seller ledger file 323. 

A transaction is thus consummated in the above 
manner. This invention thus enables a complete cash- 
less commercial transaction. 

Meanwhile, when amount information memorized 
in the memory means 11 of the cashless medium 1 is 
rewritten, the cashless medium 1 is confirmed of its 
validity first by being connected to the ATM terminal unit 
2. This could be done, for instance, by a password. After 
amount information inputted by the owner, such as that 
pertaining to the increase in the authorized amount, is 
sent to the bank center device 3, the bank center device 
3 reads out information from the deposit ledger file 321 
of the cashless medium 1 and stores the information in 
the deposit ledger file 321 after revising H. It also settles 
the non-settled funds stored in the non-settled fund file 
322 and stores the balance in the medium balance log 
file 324. After this storing operation, the bank center 
device 3 sends a termination notice to the ATM terminal 
unit 2, which updates the balance memorized by the 
memory means 1 1 of the cashless medium 1 so that a 
new balance is certain (usable). This revision can be 
done by the inputted amount immediately after the 
validity of the cashless medium 1 is confirmed and fixed 
after the termination notice from bank center device 3. 
The above actions enable a complete cashless com- 
mercial transaction by making the clearing cashless and 
by deducting the amount at settlement time. 

The following is the description of each device. 

(1) Cashless medium (Refer to Figure 2.) 

It is a substitute for an existing bank ATM card 
(magnetic stripe card). Its functions are technologically 
extended and its purpose is expanded. It is a multi-func- 
tion IC card containing an electronic brain (a memory 
part and an operation and processing part). 

-The multi-function IG card 21, a cashless medium, 
contains an operation control part 21 1 , an amount infor- 
mation memory part 212, a keyword memory part 213 
and a battery 214, and has display part 215 (for 
instance a liquid crystal display), input keys 216 (a func- 
tion key and a numeric key) and a contact part 217 (an 
interface with an ATM terminal unit) on its an external 
surface. 



Next, the actions of the cashless medium are 
explained by referring to Figures 7A through 7D. 

First, a customer who wants to make an electronic 
cash less commercial transaction must have amount - 

5 information for a shopping process written on a multi- 
function IC card 21, appropriately issued by a valid . 
issuer. This amount in the amount information can be 
designated arbitrarily as any amount not exceeding the , . . . 
limit set between the customer and the issuer of the 

10 multi-function IC card as cashless medium 1 . 

The amount information needs to be memorized in 
the amount information memory part 212 of the multi- 
function IC card 21. If the customer knows the balance 
in the amount information memory party .212. di the ; 

75 multi-function IC card 21 , he can make an appropriate 
replenishing action as to how much amount is neces- 
sary to be replenished. - : ~ - 
The customer turns on the power of the multi-func- 
tion IC card 21 with its input keys 216. When the power . . 

20 of the multi-function IC card 21 is turned on, as shown 
in Figure 7A, the multi-function IC card 21 indicates a 
"power-on" status at the display part 215, for example 
by showing a numeric digit "0" by a setting of a "power- 
on" status (step 61 1). At this time, if the card is already 

25 unusable,, an unusable status is detected by a card 
usage failure status determination (step 621 ). The multi- 
function IC card 21 notifies the owner that the card is 
unusable by indicating an "X" sign at a sign digit of the 
card's display part 215, for example, and turns off its 

30 own power through a termination processing (step 622). 
When a card usage failure determination (step 621) 
judges "NO", i.e. the card being NOT unusable, the 
multi-function IC card 21 makes a validity check of the 
card use by a personal identification code individually 

35 registered by each owner (step 613). This personal 

identification code, which is registered when the card is ... \. 
issued, can be chosen to be unnecessary to suit the 
owner's convenience. 

If the multi-function IC card 21 detects no register- 

40 ing of a personal identification code in any personal 
identification code determination (step 613), for count- 
ing the number of wrong personal identification code 

inputs by the owner, a personal identification code mis 

match counter is initialized (cleared) to standby for a : .~. rZ-.i. 

45 personal identification code input. Next, the.multi-func- 

tion ICcard 21 becomes ready for an input of a i -persona! r.,.; ^ ;«:*;;>;>p ^ 

identification code (step 615) by the owne&rl^en.tbe 534 035. 63: = 63*: 
owner inputs his personal identification code with input : :; r. 

keys 216, the multi-function IC card 21 detect toejoputt, z\t;.. : . . c 

so through personal identification code d eter mination {stepj — z -~ \ . ~ : ^ r-r ; r .s \ \ o r 
616), andajudgmentisn^deastowhetherranjnpytteditL; ;;uiior;s dicr pcrfc 
personal identification code matches a re&ste/ed=per2. 
sonal identification code at step 617. If the former;mis;?r key set "n t'-~ c=rc"s 
matches the latter, the value of the input counter t oi a, — , . r.r, ;-.,..* cM. \: - r 

55 personal identification code mismatch is increased by; _ : - : 

one, and whether or not the number of mismatches „ f r: , _ : . 
exceeds "a limit is judged in step 619. if it does not an !v - .~ yr - -. V 

indication of a personal identification code mismatch-is- -t- -* - 
given to the owner by a display part 21 5 in step 623, for * 
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instance with an indication of an "E" at a numeric digit, 
and the multi -function IC card 21 waits for a new input of 
a personal identification code in step 615. If the number 
of mismatches is judged to exceed the limit number by 
a limit judgment (step 619). the multi -function IC card 21 5 
registers a card usage failure status in its internal mem- 
ory part in step 620, for instance with an invalid card flag 
within the keyword memory part 213. After this status is 
registered, it becomes impossible for the owner to clear 
it. Next, multi-function IC card 21 notifies the owner, who jo 
is the card user, that the card is in a card usage failure 
status, e.g. by indicating an "X" sign in a code digit in 
display part 215. Thereafter, multi -function IC card 21 
stops its own processing by turning off its power accord- 
ing to a termination processing (step 622). If the wrong 15 
personal identification code is inputted several times, 
the holder is not deemed to be the authorized owner of 
the multi-function IC card 21. Thus, once a limited 
number by which the personal identification code is 
input is exceeded, the card usage failure status is main- 20 
tained. even if the power of the card is turned on. Thus, 
an unauthorized holder is prevented from abusing the 
card. 

If the multi-function IC card 21 identifies a match 
(YES) of a personal identification code inputted by the 25 
holder and one memorized internally in step 617 or no 
personal identification code is registered (judged YES in 
step 63), the following processings are made. As shown 
in Figure 7B (wherein [A], [B], [C], [Y], [Z], [A1], [B1] and 
[B2] are terminals that show the processing flow), by an 30 
indication processing of a card usage ready status (step 
631) in display part 215, the multi-function IC card 21 
notifies the owner that the card is in a usable state, for 
instance by showing a double circle in the code digit. 
The multi-function IC card 21 is thus put in an activated 35 
state and stands by for an input or a receipt detection 
(step 632). Thereafter, the owner of the card can con- 
firm the card's remaining balance or check a detail of 
the prepaids and credits as a local card processing, 
shop at a retailing outlet, or increase or decrease the 40 
amount stored in the card by transferring funds respec- 
tively from or to the other deposit accounts with an ATM 
terminal unit. Next, to detect the arrival of these 
demands (step 633). the multi-function IC .card 21 
judges a time-over, a power key input, a confirmation 45 
key input, and a communication with an- ATM terminal 
unit in steps 634, 635, 636 and 637 respectively. 

When the card is left without further instruction after 
being put in a ready status, such a condition is detected 
(YES) by a time-over determination (step 633), and the so 
card stops its actions after performing a termination 
process 622. 

A power key set in the card's input keys 216 turns 
the cards power on and off. If an owner leaves the 
power on after making necessary processings by acti- 55 
yating the card, the card's, battery 214 is exhausted 
unnecessarily. To prevent such battery exhaustion, like 
an automatic power shut down function of an electronic 
calculator, the multi-function IC card 21 automatically 



turns its own power off. if time-over determination step 
633 does not detect any input or communication over a 
certain period of time. 

When an amount replenishment is made for multi- 
function IC card 21, multi-function IC card 2l ; detects... * 
(YES) that a communication with the .ATM terminal. unit. 
2 will be made, when the card is inserted into the ATM . . ■ * ■ " tf ; 

terminal unit 2 in step 636 and begins a communication . „ 

with the ATM terminal unit 2 via a contact part 2 17 of the 
multi-function IC card 21 . . 

As shown in Figure 7D, the multi-function IC card 
21 first notifies the keyword and the bank number stored * ' - 

in its own keyword memory part 21 3. to ATM terminal 

unit 2 for mutual verification (step 67,1). f and.stands„by^ 

for a processing kind. Inputting a replenishing^ amount,— - - . 

the owner operates ATM terminal unit 2 for transferring.-. : ;, • — 
the amount from his deposit account to the multi-func- 
tion IC card 21 in its amount information memory part 
212. Then, the multi-function IC card 21 stands by to 
receive the processing kind (step 672) from the ATM ter- 
minal unit 2. If the processing kind is judged (YES) as a 
replenishment processing (step 673), the multi-function 
IC card 21 stands by to receive information about the 
replenishing amount and the replenishment date from 
ATM terminal unit 2 (step 674). After receiving the infor- 
mation, the replenishing amount contained in the infor- 
mation received from the ATM terminal unit 2 and the 
remaining balance memorized in the amount informa- 
tion memory part 212 within the card are added 
together to produce a new balance (step 675). This 
addition is executed in the operation control part 211. 
Then the information about the new balance is stored in m 
the amount information memory part 21 2 within the card 
by a processing of revising amount information memory 
(step 676). Thus the replenishment of the amount spec- - - 
ified by the owner from his bank account to -amount 
information memory part 212 within the card is con- 
cluded. This new balance is sent to the ATM terminal ~ 
unit 2 to be memorized by a center processing unit (step 
677). Next, as a record for executing amount replenish- 
ment transactions, the replenishing amount and date 
are memorized in the transaction detail memory part of 
the multi-function IC card 2 1 (step 678) . This memory is — - 
stored according to ah LlFO (Last-In, First -Qut) method, . 
so that the owner can confirm transactions starting with . .- ; . :; . 
the most recent one. ~ [>■■><> . iiinp ^ntouni" •*.*!«> v. i:-' 

When all the revision processes,. by, ; the*Qperatipn, e can LJ ..nmi 
control part 21 1 within the murti-f unction IC card 21 are- - - : - - r -\Z\Z. 
finished, the replenishing amount i$ t displayed on Jhe- t,^;;^ \ :rc -~„; t - 
display part 215 in replenishing! - n . amount-;, display ,c.jn ( .-^;. :; p in r ctr.r,, 
processing (step 679). Next, the information) that: ^ ; - iC : : .by For a p?-;ver k 
replenishment processing within thejnurti-iu^^ instiijciiut 
card 21 has finished is sent to the AIiyLter/nirval, unrt,2 ei . ^ic;: by ?. 
(step 680), and murti-f unction IC card, 21: ; stands iby.-for,-;-, ' \ z -,-.0 : 

an input to.the power key (step 681). Then, theprocess; . . _ _ . 

jngs are finished. with a time-over detection (YES). by a . ; - : - : /r 
time-over detecting processing (step- 682) r or with. a> : -.i -../.-. - ^ - 

power off (YES) by power key detecting processing-- * — • :.. 

(step 683) of the input keys 216. The owner can verify 
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the amount replenished at this time by looking at the 
amount shown on the display part 215 of the card just 
coming out from the ATM terminal unit 2. 

Meanwhile, when the owner deposits at least a part 
of the card's balance to his deposit account, the multi- 
function IC card 21, after standing by to receive a 
processing from the ATM terminal unit 2, detects that it 
is not a replenishment processing (NO). Then, multi- 
function IC card 21 judges whether it is a depositing 
processing in a judgment processing (step 684). If the 
processing kind is undefined (NO), the multi-function IC 
card 21 notifies the ATM terminal unit of the transaction 
kind error (step 689) and reverts to displaying a card- 
usage-ready status (step 631). When the owner trans- 
fers a part of the amount stored in the multi-function IC 
card 21 back to the deposit account, the multi-function 
IC card 21 stands by to receive the information on the 
transferred amount and the transaction date from the 
ATM terminal unit 2 in the receiving-ready processing 
(step 685), and when the receipt of the information is 
consummated, a stored amount deficiency judgment 
processing (step 686) compares the transferred amount 
and the stored balance in the amount information mem- 
ory part 212. If the redepositing amount is greater, a 
not-sufficient-fund judgment (NO) is made, and the ATM 
terminal unit 2 is notified of the not sufficient fund bal- 
ance in step 688. Then, control is handed over to the 
card-usage-ready status display step 631, and the 
multi-function IC card 21 stands by for a subsequent 
input. 

When the stored balance is greater than the rede- 
poshing amount, a redepositing processing becomes 
possible, and the balance of the stored amount is 
reduced by the redepositing amount in a reduction 
processing (step 687). Then, a processing similar to a 
balance information revising processing (step 676) of a 
replenishment processing is performed, so that the bal- 
ance information memory in amount information mem- 
ory part 212 is revised. That is, the ATM terminal unit 2 
is notified of the new reduced balance to be memorized 
in a medium balance log file 34 of the bank center 
device 3. After the multi-function IC card 21 memorizes 
the redepositing amount and the transaction date in 
transaction detail memory processing (step 678), the 
display part 215 of the multi-function IC card 21 shows 
the redepositing amount with a negative sign, for 
instance, so that the owner can confirm the transferring 
amount by viewing the display part 21 5. Then, the multi- 
function IC card 21 notifies the ATM terminal unit 2 of 
the processing consummation in a sending processing 
(step 680), and stands by for a power key input starting 
from step 681 or a power-off instruction for an elapsed 
time over a predetermined period by a time-over judg- 
ment step. Because there is some time before the 
power is turned off, the owner can confirm the process- 
. ing result of the transaction with the ATM terminal unit 2 
by looking at the display part 215. Besides, even if the 
owner forgets to turn the power off, it is turned off auto- 
matically after a predetermined time has elapsed. Thus, 



the battery 214 is prevented from being exhausted 
unnecessarily and his privacy is protected by eliminat- 
ing the possibility of the display part 215 being seen by 
others. 

5 When the owner inquires about the stored balance, ■ 
the date and amount of past purchases, the date and 
amount of a replenishment or a transfer back to his 
deposit account, the mutti -function IC card 21 can dis- 
play the balance and transaction details memorized in 

10 the amount information memory part 212 on the display 
part 215. In this case, after the owner puts the . multi- 
function IC card 21 in a card-usage-ready status by acti- 
vating the card, he operates the inquiry key of the input 
keys 216. The card is in an activated status and the ; 

is multi-function IC card 21 detects this by an inquiry key 
detecting processing (step 635). The processing 'status 
of this inquiry key becomes a card's local processing of 
the multi-function IC card 21 independently. 

As shown in Figure 7C, the multi-function IC card . 

20 21 reads out the balance from the amount information 
memory part 212 of the card by a stored balance read 
out processing (step 651) with an inquiry key detection 
and displays the stored balance in the display part 215 
by a display processing (step 652). The multi-function 

25 IC card 21 stands by for the next key input (step 653). 
while the balance is displayed. If the owner leaves the 
card alone with the balance displayed, a time-over is 
detected after an elapse of a predetermined time, con- 
trol is handed over to a consummation processing (step 

30 622), and the power is turned off for a consummation. 

Meanwhile, if the owner further hits the inquiry key 
when the card is in a balance displaying mode, the hit- 
ting is detected by an inquiry key input detection 
processing (step 655), and the multi-function IC card 21 

35 reads out the most recent of the dates recorded in the 
date of the transaction detail memory part and displays 
the date information on the display part 215 by a display 
processing (step 657). After the date information is dis- 
played, the multi-function IC card 21 stands by for the 

40 next key input in a key input stand-by processing "(step 
658). H the owner leaves the multi-function IC card 21 
alone, a time-over is detected (step 659) and the 
processings are consummated. If the inquiry key is fur- 
ther hit, the inquiry key detection processing (step 660) 

45 detects the input, so that the most recent piece of 
amount information of the transaction date isf ; ead*from 
the transaction detail memory part in step c66T. ; The 
amount information is then displayed on the.g'isplay pah 
215 by a display processing (step 662); e.g. ■ajiumber 

so with a positive sign is displayed if the transaction ;is an, 
amount replenishment. From the inquiry^ey^ input, 
detecting processing (step 653) after the stored ^ancer 
inquiry step to amount information processing . (step , 
662), as long as an inquiry key hitting is detected, the,; 

55 transaction date and the transaction amount are dis- 
played alternajely in .cpunter-chronological, order. After 
all pieces of transaction detail are displayed, the most 
recent piece of information on transaction detail is dis- 
played. The data stored in the transaction detail mem- 
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ory part is displayed repeatedly in counter- 
chronological order, until control is handed over to a 
control by either a consummation processing (step 622) 
that turns off the power by detecting a hitting of a power 
key of the input keys 216 or a card-usage-ready status s 
processing (step 631), for instance, pursuant to a zero 
key detection processing (step 664). 

The owner can confirm the stored balance by this 
balance inquiry. If necessary, he can decide whether to 
replenish an amount to the card or transfer an amount w 
to his deposit account. By checking the transaction 
detail, he can determine when and how many of pur- 
chases, replenishments or redepositings were made. 
The processings can be consummated with a power key 
at any point, or a card-usage-ready status can be ere- is 
ated with a numeric key so that a processing can be 
executed. 

When an owner makes a purchase with the multi- 
function IC card 21 after he puts it in a card-usage- 
ready status, he inserts it into the seller's POS terminal 20 
device, which is a card reading terminal. The card is 
inserted into the card reading/writing part 521 of Figure 
5 A, so that it can communicate bi-directionally with the 
card contacting part 217. 

As shown in Figure 7B, after a series of judgment 25 
steps of a card-usage-ready status display processing 
(step 631) of the multi-function IC card 21. the multi- 
function IC card 21 detects that it is inserted into the 
card's reading/writing part 521 of a card reading/writing 
unit 52, by a receipt at the card's contacting part 217 of 30 
a signal from a POS terminal device (YES in step 637). 
Next, to confirm that the POS terminal device is a valid 
reading terminal, the multi-function IC card 21 reads out 
the stored keyword and bank number from the keyword 
memory part 213 and notifies the POS terminal device, 35 
which is a reading terminal. Then, the multi -function IC 
card 21 stands by to receive the information on the 
amount and the date of the owner's purchase from the 
reading terminal in a receiving consummation judgment 
processing (step 639). The information on the amount <o 
and date of a purchase is inputted by a POS registering 
unit 51 of the POS terminal device, which is a reading 
terminal, and sent to the card: When the multi-function - 
IC card 21 detects a consummation of receiving the 
information, it reads out the. stored .balance from the 45 
amount information memory part 212 in a balance defi- 
ciency judgment processing (step 640) to compare it 
with the purchase amount. Since a payment is possible 
if the stored amount is greater than or equal to the pur- 
chase amount, the mutti-f unction IC card 21 reduces the so 
purchase amount from the stored balance and revises 
the data of the amount information memory part 212 as 
the new stored balance. In a transaction detail memory 
processing (step 642), the multi-function IC card 21 
memorizes the data on the amount and date of the pur- 55 
. chase as an additional transaction detail memory of ttie 
amount information memory part 212. This additional 
memory is stored in a predetermined memory area, so 
that a read-out in counter-chronological order in 



response to an inquiry of the stored balance and trans- 
action detail can be performed. 

Next, the multi-function IC card 21 displays the pur- 
chase amount in its display part 215 pursuant to an 
amount display processing- (step 643). ^The-multefunc-^. v . . • 

tion IC card 21 notifies the POS terminal device 4 of the 

processing consummation of the purchase by-sending a 

processing consummation signal to the. POS terminal . . . 

device (step 644) with this display on. A mutual verifica- 
tion based on what is displayed enables the owner to 
confirm the purchase amount with the amount actually .v ..... . ... 

paid by the card, when he receives the card returned 
from the insertion to the POS terminal 

Meanwhile, if a balance is found.to.be not,sufficient^v ; . . t . . ........ * 

for the purchase amount in a stored balance judgment -- - : r 

processing (step 640), the information ithatthei, stored c^ r ? - , -.■—> 
balance is not sufficient is sent to the POS terminal in 
step 645. The POS terminal device 4 that receives this 
information notifies this condition to the POS terminal 
device operator and advises him to forego the commer- 
cial transaction, change the amount paid with the card 
or use other method of commercial transaction. This 
helps the seller to handle a customer flexibly. 

After these processings are completed, the multi- 
function IC card 21 changes the control to stand by for a 
detection of a next input intervention (step 632). and 
stands by until a key input or a receiving of a signal from 
the POS terminal device 4 is detected. In the mean 
time, if no detection is made for a predetermined time 
period, a time-over is detected in the time-over judg- 
ment (step 633) and the power is turned off. 

(2) ATM terminal unit 2 (Refer to Figure 3.) 

Ordinarily, an ATM terminal unit 2 is connected with 

a bank center device 3 and is and : equipped : with a: -v\ — 

medium card reading/writing part 411, a medium . card . 

control part 412, an input operation controlpart "41 3, an — . 

operation processing part 410 and a line controlling unit 

414. 

The ATM terminal unit 2 writes the information 
about the amount the owner transfers between his bank 
deposit account and the multi -function IC card 21 -he-- - 
the cashless medium 1. :„ _ — : — ' 

The following is an explanation, of .the. actions . 
shown in Figure 8. vy '«.>! <S -jv- ^vi ■ •< i >r.; ; <.M t < •! ii 13 ;;i yuwjr ' 

The owner inputs the valid personal identification^ 74:.) and yx'-i es v. 
code of the card by turning on the power.of the multi-: - "."V \ *: ; 

function IC card 21. After confirming, /the card-usage-^..:.; .v.u. ^>'0 y . 
ready status, he makes a selection :input of a'transacM fr?v an inrur.'ioient 
tion kind to an ATM terminal unit 2. At:this.time;:the : ATM ; d m-? q*j*w !;.- noiinc 
terminal unit 2* instructs the owner to^select adfarisae; (*--:v,v.'747). r^i »v 
tion kind in a transaction seletfionp.screenh'disp^ 
processing (step 71 1) by having him makeja 6etection.of;c ^-nir.irjc is n^- 
input of a transaction kind. The owner. makes the. selec.: . _ 
tion jnput of a transaction kind by follcwng. this 1 instruct;/ :~M " ^: . - : : ; : 
tion. After "'detecting' an 1 input in a condition: of; standing h-r-v - nr > - 
by for the detection of a selection input^(step 712); the- .... 
ATM terminal unit 2 reads the transaction kind selected 
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by the input operation control part 413 (step 713). Here, 
the ATM terminal unit 2 displays an instruction to insert 

. the multi-function IC card 21 and stands by until a card 
insertion to the card reading/writing part 411 is 
detected. The detection of the card insertion triggers a 5 
communication between the ATM terminal unit 2 and 
the mutti -function IC card 21, and the ATM terminal unit 
2 receives the information on the card's keyword and 
bank number (step 716). Using these data, a validity 
check of the multi -function IC card 21 is performed (step 70 
717). If it is judged to be invalid (NO), the ATM terminal 
unit 2 displays an invalid card insertion by a display step 
721 and concludes its processing by ejecting the card 
(step 720). If it is judged to be valid (YES), the ATM ter- 
minal unit 2 reads the bank deposit account number 75 
from the multi -function IC card 21 (step 718). The ATM 
terminal unit 2 judges whether the transaction kind is an 
amount replenishment by a judgment processing (step 
731) that judges the transaction kind inputted by an 
owner. If the transaction kind is an amount replenish- 20 
ment (YES), the ATM terminal unit 2 displays an instruc- 
tion to input the personal identification code of the 
account (step 732), and stands by for an input of the 
personal identification code (step 733). When the per- 
sonal identification code is inputted, the ATM terminal 25 
unit 2 sends the transaction kind, the deposit account 
number and personal identification code to the bank 
center device 3 using a line controlling unit (step 734) 
and asks for a validity check The ATM terminal unit 2 
stands by for the check processing by the bank center 30 
device 3 (step 735), and judges whether the check 
result is normal or not. If the ATM terminal unit 2 judges 
the personal identification code to be invalid, the invalid- 
ity of the personal identification code input is displayed 
to the owner (step 746) and terminates its processings 35 
after ejecting the cashless medium 1. If the ATM termi- 
nal unit 2 judges the personal identification code to be 
valid, the ATM terminal unit 2 instructs the owner to 
input the amount he wants to replenish to the cashless 
medium 1 (step 737). After detecting the amount input 40 
consummation in an amount input detection processing 
(step 738). the replenishing amount is sent to the bank 
center device 3 (step 739). This amount is notified to the 

. bank center device 3 as the withdrawal amount from the 
deposit account; Next, the ATM terminal unit 2 stands 45 
by for the consummation of the processing of the bank 
center device 3 (step 740) and judges whether it is nor- 
mal (step 741 ). If the ATM terminal unit 2 judges that the 
consummation is abnormal (NO), the owner of the multi- 
function IC card 21 has an insufficient balance in his so 
deposit account, and the owner is notified of his account 
balance deficiency (step 747), and the ATM terminal 
unit 2 terminates its processing. If the ATM terminal unit 
2 judges that the consummation is normal (YES), the 
owner's withdrawal of his inputted amount is confirmed 55 
and the ATM terminal unit 2 knows it is possible to exe- 
cute an amount replenishment to the mutti-function* IC 
card 21. Then, the ATM terminal unit 2 sends the 
replenishing amount to the multi-function IC card 21 in a 



communication processing (step 742). The ATM termi- 
nal unit 2 stands by for the consummation of the replen- 
ishment processing within the multi -function IC card 21 , . 
in a card processing consummation stand by process- - - 
ing (step 743). When the ATM-terminal unit 2 consum- 
mates this processing, it receives the new balance . 
stored in the multi-function IC card 21 from the card 
(step 744), and sends the new-balance to the : bank ; . 
center device 3. which in turn writes the new balance to 

its medium balance log file 324. The bank center device . 

3 stands by for the processing consummation (step 

719), and when the ATM terminal unit 2 receives the '. : . 

consummation notice, it ejects the multi-function IC card 

21 in a card ejection step 720. The owner receives the t; 

ejected the multi-function IC card 21 and confirms the • 

consummation of the amount replenishment to it by tak- ; . . . - : .. ' . ; 

ing a look at the amount indicated on the card's display-. .' 

part215. ^ ' " [ 

If the transaction kind is judged not (NO) to be an — . . . . 
amount replenishment (step 731), the ATM terminal unit 
2 judges whether the transaction kind is a redepositing 
in a redepositing judgment processing (step 751). If the 
transaction kind is not a redepositing, the ATM terminal 
unit 2 executes other processings according to the par- ~ 
ticular transaction kind and consummates its process- 
ings (step 761). 

Redepositing is defined as the owner depositing at 
least a part of the balance stored in the multi-function IC 
card 21 back to his deposit account. It means that the 
multi-function IC card 21 transfers a part of the amount 
stored in the multi-function IC card 21 back to the 
deposit account via the bank center device 3. 

If the transaction kind is judged (YES) to be a rede- 
positing, the ATM terminal unit 2 sends the transaction 
kind and the deposit account number to the bank center 

device 3 and asks for a validity check (step.752). The .. v:.- . 

ATM terminal unit 2 stands by for the processing con- 
summation at the bank center device 3 (step 753), and 
instructs the owner to input the redepositing amount 1 5 
(step 754). When the ATM terminal unit 2 detects the 

input amount (step 755), the ATM terminal unit 2 notif ies 

the multi-function IC card 21 of the redepositing amount 

(step 756). The ATM terminal unit 2 then stands by for a - - - - .-_ - - . - - 

consummation of the stored balance ^subtraction 

processing within the multi -function IC card 21 (step...... 

757) , and judges whether the processingowrthinnthe-rt of thr- -rrH r— 
multi-function IC card 21 is properly consump^t^(s^ ? y nc . 

758) . If the stored balance is less than the redepositing :r ■ . . 
amount, redepositing cannot be performed! ;and ( the 0 ; \;i = rr.„ icion \Z 
multi-function IC card 21 sends the balance^;qlefjciency.£:t!-r:':c cc:cc>-d, ihe .-■ 
The ATM terminal unit 2 notifies the ownef tJ w}ip 0 qRe£- ui2M J ki-id .ju^rnem ore 
ates the ATM terminal unit 2 by displayingithe^esulti:^- U;:- on: J^c^soi;;. 
(step 762). If the intra-card processing is properly : cpn?; : \\ v . ; • ; ; - : c. ; 
summated, a redepositing from the multifunction ICw ; 

card 21 becomes possible, and the ATM terminal unit 2 J ; ~ v : ; ;: . 

receives the new balance stored in the-muKhl [unction ;IC: ■, 

card 21 (step 759), and notifies the redepositing amount- - 

and the new balance stored in the card to; the^bank 
center device 3. The ATM terminal unit 2 stands by for 
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the consummation of the deposit account revising stand 
by processing at the bank center device 3 (step 719), 
and after ejecting the multi-function IC card 21 (step 
720), the ATM terminal unit 2 consummates its process- 
ing. Thus, the ATM terminal unit 2 can subtract the rede- 5 
positing amount specified by the owner from the amount 
stored in'ihe card and redeposit it to the deposit account 
of the bank center device 3. 

(3) A POS terminal device (Refer to Figures 5A and 5B.) 10 

A card reading/writing unit 52 is added to an ordi- 
nary seller POS register unit 51 for merchandise sales 
management. 

The card reading/writing unit 52 comprises a card is 
reading/writing part 521 for controlling their reading and 
writing, a sales tallying file 53, a card control part 522, a 
sales tallying file control part 524, an operation process- 
ing part 520 and a line controlling unit 525. 

The sales tallying file 53 stores a transaction 20 
number total 532 and an amount total 533 tallied by a 
billed bank number 531 . as well as a grand total 534. 

The following is a explanation of an action of a POS 
terminal device, shown in Figure 9. 

When an owner shops at a seller with the cashless 25 
medium 1, the card reading/writing unit 52 of the POS 
register unit 51 shown in Figure 5 A becomes a reading 
terminal unit of the multi-function IC card 21 . The POS 
register unit 51 performs a shopping check-out process- 
ing by a seller. If a commercial transaction is with the 30 
multi-function IC card 21, the POS register unit 51 and 
the card reading/writing unit 52 perform a sales 
processing by communicating with each other. The 
POS terminal device performs its processing, when the 
multi-function IC card 21 is inserted into the card read- 35 
ing/writing unit 52. There are three kinds of the multi- 
function IC card 21. A shopping card for making a pur- 
chase, discussed previously, a maintenance card for 
maintaining the card reading/writing unit 52, and a set- 
tlement card for settling a sales tallying file that stores 40 
amount data within the card reading/writing unit 52 by a 
sales processing. The card inserted by a customer is 
limited to the shopping card among the above three 
kinds. 

A customer inserts his card into the card read- 45 
ing/writing part 521 of the card reading/writing unit 52 to 
clear his shopping. 

A POS terminal device stands by for a detection of 
an insertion of the multi-function IC card 21 (step 81 1). 
If a card insertion is detected, the POS terminal device so 
judges in a card kind judgment processing (step 812) 
whether the inserted card is a shopping card. If the POS 
terminal device judges that the inserted card is in fact a 
shopping card (YES), the POS terminal device receives 
from the mutti-f unction IC card 21 the keyword and bank 55 
number stored respectively in the keyword merriory part . 
213 and the amount information memory part 212 (step 
813). The POS terminal device then performs a validity 
check of the card (step 814). H it judges it to be invalid 



(NO), the POS terminal device sends the keyword mis- 
match to the POS register unit 51 in a mismatch notice 
processing (step 827), and ejects the card in a card . .. 

ejecting processing (step 823) and . consummates its . - - - 

processing. If the POS terminal devjcje judges. that the. ... 

inserted card is valid (YES), the POS terminal device 

sends the information that the card is accepted by a ; ' \ 

POS register notice processing (step 8.15) to . the PQS.; ' . . ^ 

register unit 51. After this status, normal card sales 

processings are executed. 

First, after confirming a receipt consummation of a v 
card acceptance notice sent to the POS register unit 51 \ ' 

(step 816), the POS terminal device receives the infer-. 

mation on the purchase amount frorruthe; POS register . ^- =? --.v;. ^ .. 
unit 51 (step 817). At this time, the POS terminal device - * n ; : ■:*- • ~ 
simultaneously receives the date as well.as t_he amount 0 . --. - " 
of the commercial transaction from the POS. register : 
unit 51. The information on the amount and the date of 
the commercial transaction is sent to the multi-function 
IC card 21 in a card sending processing (step 818). The 
POS terminal device stands by for a consummation of 
the intra-card purchase processing (step 819). When 
the POS terminal device receives the consummation of 
the purchase processing within the multi-function IC 
card 2 1 by a card processing judgment processing (step 
820). the POS terminal device revises the sales tallying 
file 53 in a file revising processing (step 821), using the 
data of the keyword and bank number already received 
from the card and the data of the amount and date of the 
commercial transaction as the revision data. The revi- 
sion is executed by adding the number and amount of 
the commercial transaction classified by the bank 
number of the issuing bank All the commercial transac- 
tion data identified by the same bank number are char- 
acteristically tallied in a memory on the sales tallying file. • - - ' : ~ 
53. Therefore, even if the seller deals.. with. a. large. . ., 
number of customers, the memory capacity on the sales . • 
tallying file 53 becomes the capacity governed by the-/.-, 
number of financial institutions that issue the multi-func- - - • - : 
tion IC card 21. 

When the revision of the sales tallying file 53 is con- 
summated, the POS terminal device sends a process- 
ing consummation in a processing- consummation - 

notice processing (step 822) to the PJ3S register unit.5 W 
After ejecting the multi -function IC card-.21,: in. a card ' :-*-£■ •_ 
ejecting processing (step 823), the ROS;terminal device A"-.-i vjn urM*. 
consummates its processing. icfner b-ipins -c prcce^iiic: ai \\ 1 ATM •' 

If the inserted card is detected initbe.card kind judgy:: : :cc; 
ment processing (step 824) to be aimaiotenancencard io: .^r,u; ;l ., ; ; ,ru 
for the POS terminal device rather.^hancairshpppinga! io'eniiiicsiic- cede 
card, the POS terminal device has its^jmlntepari.cej)et;v : ai uriii Z (c-le.) 311)." 
sonnel maintain the hardware of thejeard re^ing^rjt:d=; me- center/: ci ihs 
ing unit 52 or the software that works on the. operation -n. vv- hwfc ; .-n^r 0 
processing part 520 in a maintenance iCardiprocessing- ^ in ; r .n^-- 
(Step829). . - ......1 ,...„,,..,.• V;;.;-.,. l'^. : . :zr\~ 

_ Meanwhile, if the inserted card; is .detected by the . - * : 
card kind judgment transaction (step£25) tobeasettle- 
ment card, the POS terminal device performs a dosing; *- 1 ^'-- — ■'•■>„ \ ! 
processing of the sales tallying file 53 in a settlement 
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card processing (step 830). The closing processing is 
performed in preparation for sending the sales tallying 
file 53 to the bank center device 3 shown in Figure 1 . If 
any of the sales tallying data is closed, it will be re- 
added as one sales tallying file. The communication to 
the bank center device 3 is performed directly by a com- 
munication line controlled primarily by the bank center 
device 3 or by a transmission system to it on a side con- 
nected with the POS register unit 51 . The content of the 
communication to the bank center device 3 or the trans- 
mission system comprises a datum part codified in a 
manner predetermined by the bank center device 3 and 
an ordinary text datum part "as is M of the sales tallying 
file 53. The codification is meant to be for security pro- 
tection of the data in the sales tallying file 53, while they 
are being sent to the bank center device 3. (The send- 
ing processing to the bank center device 3 is not shown 
in the drawings.) 

(3) The bank center device 3 (Refer to Figure 4.) 

The bank center device 3 comprises the following 
files: a deposit ledger file 321. a non-settled fund file 
322, a seller ledger file 323 (for a seller's account) and 
a medium balance log file 324. H also comprises an 
operation processing part 31 (which includes a deposit 
ledger file control part 31 1 . a non-settled fund file con- 
trol part 312, a seller ledger file control part, a medium 
balance log file control part 314 and an operation con- 
trol part 310) that controls reading and writing of each of 
the above files, and a line controlling unit 33. 

The following is an explanation of the bank center 
device 3, by referring to Figures 10A and 10B. 

The bank center device 3, as shown in Figure 3, 
performs on-line real-time processing actions, such as 
moving funds between the deposit ledger file 321 and 
the non-settled fund file 322 and logging the stored bal- 
ance, when the card's owner replenishes the multi-func- 
tion IC card 21 or redeposits a part of the amount stored 
in the multi-function IC card 21. It also performs batch 
processing actions, such as making a fund settlement 
between the non-settled fund file 322 and the seller 
ledger file 323 by uploading the sales tallying file 53 in 
the POS terminal device. 

As shown in Figure 10A, in the on-line real-time 
processing with the ATM terminal unit 2, after the cus- 
tomer begins a processing at the ATM terminal unit 2, 
the bank center device 3 receives the transaction kind, 
the account number for identifying the deposit ledger file 
321 and the personal identification code of the account 
from the ATM terminal unit 2 (step 911). Then, the bank 
center device 3 reads the content of the deposit ledger 
321 (step 912). When the bank center device 3 detects 
a replenishment processing in a transaction kind judg- 
ment processing (step 921), the bank center device 3 
judges whether the personal identification code inputted 
by the customer matches that memorized in the deposit 
ledger file 321 in a judging step 922. If the bank center 
device 3 detects a mismatch, it sends the information 



about the mismatch of the personal identification code 
to the ATM terminal unit 2 (step 933), rejects a fund 
withdrawal from the deposit ledger file 321 and consum- 
mates the processing. If the bank center device 3 - 

5 detects a match, it stands by taxeceive a data about the . 
amount the customer inputs from the ATM terminal unit 
2 (step 924). The receiving amount data is the data of 

the amount replenished to the .cashless medium ,1 . The ! 

amount is subtracted from the customer's account in the 

to deposit ledger file 321 and added to the non-settled 
fund file 322. On receiving the amount data, the bank 
center device 3 compares the amount with the cus- 
tomer's account balance memorized in the deposit _ . 
ledger file 321 in a judging processing (step .925)1., r If the„ _ 

is account balance is less than the replenishing amount, . 
the bank center device 3 sends an account ; : tefance 
deficiency to the ATM terminal unit 2 (step~^j" arxJ.'.V " 
consummates the processing. If a sufficient account 
balance is found, the bank center device 3 serxisTto the ' _ J 

20 ATM terminal unit 2 that its processings are consum- 
mated normally (step 926). The ATM terminal unit 2 
stands by to receive an information on a new stored bal- 
ance that the bank center device 3 sends after the nor- 
mal processing consummation notice (step 927). This 

25 new stored balance is the amount sent back from the 
ATM terminal unit 2 after the replenishing amount and 
the current stored balance are added together within the 
. cashless medium 1. After the receiving is consum- 
mated, the bank center device 3 revises the deposit 

30 ledger file 321 by subtracting the replenishing amount 
from the customer's account balance memorized in the 
deposit ledger file 321 by a revising processing (step 
928). Next, the bank center device 3 revises the non- 
settled fund file 322 by adding the replenishing amount 

35 to the balance of the non-settled fund file 322. When the 
file revision is consummated, the bank centerdeyice 3, _ 
stores a record by writing the new stored balance of the 
cashless medium 1 received in a log storage processing 
(step 930) into the medium balance log file.3!24. Then, . 

40 the bank center device 3 notices the ATM terminal unit 

2 that it has consummated its processings in a. sending, 
processing (step 931). 

H the bank center device 3 finds that the transaction 
kind from the ATM terminal unit 2 is a redepositing jn.a 
45 transaction kind judging processing (step 941 ), the bank : ;i . t 
center device 3 sends a processing cortinuation to.ther^iu-. 
ATM terminal unit 2 (step 942). The bank center device 

3 stands by to receive the data on the redepositing ^ 
amount and the new stored balance of th^ i{ cast^ess (51 c- 

so medium 1 from the ATM terminal unit 2 (step iS 943}._pjT; nc . c ; 
receiving the data from the ATM terminal ;unit; 2, Jfy$ tV j j !o 
bank center device 3 revises the deposit ledgenfile, 32l Jr: .j .j. t 
by adding the redepositing amount data tp,!the :cus T:en | 
tomer's account balance 321 in an adding processing 

55 (step 944). Then, the bank center device 3 revises^th?;. ; ^ 
non-settled fund file 322 by subtracting the redepositing ; ; . 
amount from'the balance of the non-settled furicf file 322 , , 
in a subtracting processing (step 945). Thus, theHbank • 
center device 3 enables a customer to redeposit the.. . . 
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amount from the cashless medium 1 to his deposit 
account. The cashless medium 1 hands control over to 
a processing of logging the cashless medium 1 (step 
930) and notifies the ATM terminal unit 2 that the bank 
center device 3 has consummated its processings by a 5 
consummating processing (step 931). 

If the bank center device 3 finds a transaction from 
the ATM terminal unit 2 to be neither a replenishing 
processing nor a redepositing in the transaction kind 
judging, the transaction is processed as another trans- 10 
action the bank center device 3 performs in step 946. 

A seller can make a fund settlement of the seller 
ledger file 323 by billing the amount stored in the sales 
tallying file 53 within the POS terminal device to a bank. 
The bank center device 3 receives the data of the sales 15 
tallying file 53 from the POS terminal device (step 951), 
as shown in Figure 10B. On consummating the data 
receipt, the bank center device 3 notifies the POS termi- 
nal device of the data receipt consummation (step 952), 
and moves to a decoding processing of the received 20 
data (step 953). The codified part is the codification of 
the sales tallying file 53, and its content becomes the 
same as a simultaneously sent ordinary text part of the 
sales tallying file 53 when it is decoded. To confirm it, 
the bank center device 3 performs a matching check of 25 
the decoded result of the codified part and the ordinary 
text part in a validity judgment processing (step 955). If 
an unmatched datum is found, the sent sales tallying file 
53 is not deemed to be valid, and the bank center device 
3 performs an extraordinary processing (step 950). The 30 
bank center device 3 judges that the data sent from the 
POS terminal device 4 are valid only after all of the data 
are matched. The bank center device 3 rearranges the 
data by an issuing institution in a processing of data 
sorting that uses the bank number in the sales tallying 35 
file 53 as a key (step 956). The bank center device 3 
judges the data on the sales tallying file 53 with the bank 
number of the bank center device 3 (step 957), and 
sorts out the data pertaining to the particular bank that 
owns the bank center device 3. The bank center device 40 
3 deducts the data of the particular bank from the bal- 
ance of the non-settled fund file 322 in a non-settled 
fund subtraction processing .(step 961) and revises the 
non-settled fund file 322. Next, if the bank center device 
3 finds the amount data of the cashless medium 1 45 
issued by another bank in an another bank data judging 
processing, the bank center device 3 performs a 
processing of creating exchange billing data for the 
other bank (step 962). The bank center device 3 revises 
the processing of drawing funds to the seller ledger file so 
323 in a fund drawing processing (step 959), and per- 
* forms the fund drawing to the seller ledger file 323 of the 
seller that sent the sales tallying file 53, and consum- 
mates the processing. 

The following is a description of each unit neces- ss 
sary for an electronic money transaction. 

We assume here the use of the multi-function IC 
card 21 as the cashless medium 1 for an electronic 
purse processing, and the POS terminal device for a 



seller's reading/writing terminal unit, and the ATM termi- 
nal unit 2 for a bank's reading/writing terminal unit. 

(1) A basic operation of the multi -function IC card 21 
(Refer to Figure 6.) - r: : : 



In the initial condition of the multi-function IC card 
21 that is issued by a bank to its depositor, the bank 
number and the deposit account number of the issuer 
are stored in the amount information memory part 212 
and keywords, such as the personal identification code 
preregistered by the depositor, are stored in the key- 
word memory part 213. _ 

If the card istaken out (J1), its power is-confirmed . u,: c ; 

to be turned on (J3) by hitting a power key (J2), and the . ^ 

personal identification code is inputted properly. (J4): », : : . 
Then the multi-function IC card 21 is in a working condi- 
tion (J5). When an authorized user wants to confirm the 
stored amount, such as in a case as of a disbursement 
from his bank deposit account or immediately before a 
purchase, he hits a reference key KS (J6) and the cur- 
rent stored balance is displayed on the display part 215 
(J7). 

When he further hits the reference key KS (J8). the 
date of the most recent (i.e. the last) transaction is dis- 
played (J9). When he further hits the reference key KS 
(J 1 0), the amount of the most recent (i.e. the last) trans- 
action is displayed (J1 1). When he further hits the refer- 
ence key KS, the date and amount of the next most 
recent transaction is displayed in LIFO order. This dis- 
play can be used as information for a home ledger entry. 

Since the multi-function IC card 21 has few display 
digits in the preferred embodiment of this invention, they . . 

sequentially display the date and the amount of the 
transaction with two hrttings of the reference key KS. 
However, if the display digits or rows are increasedra - - : - 
simultaneous display of the date and amount of more. 
than one transaction become possible, for instance with. ; ^ r.. 

a single hitting of the reference key KS. • • *■ * 

The card in a working condition keeps the status of 
power-on, while it is inserted to the card reading/writing 
unit 52 or the ATM terminal unit 2, but after it is ejected 
from them, its power is turned off by an automatic-time . 
off function after an elapse of a predetermined Jime : v - 
period (J13). When the power is on; .the power of the) .... ■ .: : 
multi-function IC card 21 is turned iOff: at the. moment/ t^r^^^l unii - wr* 
when the power key ishit(J12). fy.s Lv^" r.i je:. i -en;: * 

Also, in a status of J7, where the balance is dis- 
played in the display part 215, a hj^ng^^.zero key; :!t . v ^ „ L _ 
(J14) puts the card in a shopping proj»^ \ 0 th c bsnk -c- 

power key is hit (J15) or time is out(in;tt)is status (J7), 
the card is put in power-off status (J16). ^ c - L: -. ; :, . . : .: e; : : ; ;~ c 3 !L . 

Meanwhile, there are two cases jforva.wpqgmputflfn y titJ ,>tX'Si : . ieoVipr 
the personal identification code in a r key:inptf;sfatus.of :r : ; t ;;r;, . :;• , , » : 
the personal identification code (J4),;.„ . ... ,,.^ t . ;;; ..;.); , v „;...^ »;.v 

If the limit number of wrong inputs of toe personal, . . = . J ~ 
identif icatibri code is exceeded, the card is put' in -an- • ■ 
error status (J1 7). When time is up or the'pcwer key js ' . : 
hit (J 18), the card is put in a power-off status (J 19). in 
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the preferred embodiment of this invention, the cashless 
medium 1 memorizes the change into this status, and 
the cashless medium 1 displays (J 17) on its display part 
2 1 5 that the card is in an error status and cannot restore 
its normal status (J3), even K the power key is hit there- 
after. 

If the limit number of wrong inputs of the personal 
identification code is not exceeded, the cashless 
medium 1 displays (J21) an error of a wrong input of the 
personal identification code, such as "E", on its display 
part 215. Another key hitting puts the cashless medium 

1 in a status of J4 again. Alternatively, rf a key is not hit, 
the card is put into a power-off status (J23) when time is 
up. In the preferred embodiment of this invention, since 
the number of wrong inputs of the personal identification 
code is memorized in its memory means 1 1 , even if the 
power is turned off and even if the power key is hit 
again, after time is up (J22), the cashless medium 1 is 
up into a status (J4), as long as the cashless medium 1 
is in a status where the limit number of wrong inputs of 
the personal identification code is not exceeded. 

(2) An amount replenishment to the cashless medium 1 
(Refer to Figure 11.) 

When the stored amount is replenished from the 
deposit account with the ATM terminal unit 2, the owner 
has to put the multi-function IC card 21 in a working sta- 
tus (J5) by the actions so far described. If he inserts it in 
the ATM terminal unit 2 by performing a predetermined 
inputting operation, the stored balance is replenished, 
and the display part 215 displays the amount and it 
could be substituted for a receipt. 

After detecting an input to instruct an amount 
replenishment with a transaction selection key and the 
card insertion (K2), the ATM terminal unit 2 reads the 
stored blank number and account number from the card 
(K3, K4). After verifying its validity, the ATM terminal unit 

2 stands by to review the input of the personal identifica- 
tion code and and the amount (K5). After a proper input 
operation is performed, the ATM terminal unit 2 sends 
the inputted replenishing amount to the card (K6). The 
card, i.e. the cashless medium 1, calculates the new 
stored balance by adding this amount to the current 
stored balance (K7) and sends it to the ATM terminal 
unit 2 (KB). The ATM terminal unit 2 reads all these data 
(the bank number, the account number, the personal 
identification code of the account, the inputted replen- 
ishing amount, and the new stored balance) (K9) and 
sends them in a batch to the bank center device 3 
(K10). 

The bank center device 3 reads the proper deposit 
account ledger from the deposit ledger file 321 (K11), 
confirms the personal identification code (K12), revises 
the account balance (K13). updates the deposit ledger 
file 321 (K14) ( revises the non-settled fund file .322 by 
adding the inputted replenishing amount (K15). writes 
the new stored balance to the medium log file 324 
(K16), and sends a transaction consummation notice to 



the ATM terminal unit 2 that all these processings have 
been consummated (K1 7). 

After receiving the notice, the ATM terminal unit 2 
sends a transaction consummation order to the card. 

5 i.e. the cashless medium 1 (K16), the cashless medium; 

1 rewrites the stored balance (K19), stores a transaction - 
record by creating it (K20), displays the replenishing 
amount to its display part 215 (K21) and consummates 
all processings. After receiving a notice that the card's 

10 processings have been consummated from the card 
(K21), the ATM terminal unit 2 ejects the card. (K22). 
Thereafter, the cashless medium 1 displays a replenish- 
ing amount (K23) in its display part 215, and turns its _ 

own power off (K24) by a hitting the power key or by 

75 turning off automatically when time is up. In extraordi- : 
nary cases discussed earlier such as the misratch of .. 
the personal identification code, the account balance : 
deficiency, the corresponding processings are per;. : 
formed as shown in the flow charts shown later 

20 a redepositing of an excess stored amount to the 
deposit account is performed basically in the same 
manner as the amount replenishment to the cashless 
medium 1 , although the steps are more or less different 
in the input of the personal identification code and its 

25 confirmation. 

(3) A shopping with the cashless medium 1 (Refer to 
Figure 12.) 

30 At a shopping check out time, if an owner of the 
cashless medium 1, i.e. the multi-function IC card 21. 
inserts the multi-function IC card 21 in working order 
into a seller POS terminal device 4, the purchase 
amount total is deducted from the stored balance. The 

35 purchase amount deducted from the multi-function IC 
card 21 is displayed in the display part 215 of the multi-- .... . 
function IC card 21 , which amount can be matched with 
a shopping receipt received separately. 

When the card reading/writing unit 52 detects an - 

40 insertion of the multi-function IC card 21 in a working 
status (M1), it stands by (M2) after reading the bank 
number and keyword outputted from the multi-function 
IC card 21 (M3). When a summation key is hit (M4) after ; 
all the sales amounts are tallied, the POS r ; e^ister t .unit. r! ^. !:: 

45 51 computes the sum (M5). Then, after deterting:a:Card. :U ; : .. ; . : : ::: . !; , 
insertion (M6), the POS register unit 51 sends the pur- — .<*■ -'—en- 
chase amount to the card reading/writing unit 52 (M?).. 
The card reading/writing unit 52 sends the. purchase 
. amount to the multi-function IC card 21 throygh : its car^ : . „■ ^ 

so reading/writing part 521 (M8). The multi^gnction;^ ir.z ms-im::. 
card 21 rewrites the stored balance (M10), stores, Jtie; ,~ u^ ik our. 
transaction record by creati hg it (M 1 1 ), and displays tfrej ■ ; \ ,d c pi * ijei.C 
deducted amount in its display part 215t(M l T2);r : The,-iii*^;- ! v muiii-r 
multi-function IC card 21 then sends the transaction: ... 

55 record to the POS termihal device 4 (M13J^;The card. ; .*. ._■* 
reading/writing unit 52 stores the tallied isum; gf, the re- 
sales amount with the multi-function IC card 21 sorted; - ' ! - 
by the issuing bank of the multi-function IC card 21 in • 
the sales tallying file 53 by revising its memory (M14), . . 
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and notifies the POS register unit 51 of the transaction 
consummation (M15) and ejects the card (M16). The 
POS register unit 51 that receives the consummation 
notice issues a receipt (M18) after making a tally (M17). 

When ejected from the POS terminal device 4, the s 
multi-function IC card 21 displays the deducted amount 
on its display part 215 (M19) and turns its power off 
(M20) when time is up or the power key is hit. 

(4) Depositing of the seller's sales to its bank (Refer to 10 
Figure 13,) 

After finishing the sales activities, the seller clears 
the POS terminal device 4. With a clearing input (N1), 
the card reading/writing part 521 fixes the sales tallying is 
file (so that it become temporarily unchangeable) and 
sends an instruction (N2), as welt as making a sending 
message by codification (N3) and sends the bank 
center device 3 of the predesignated by the POS termi- 
nal device 4 (N4). 20 

The bank center device 3 receives such messages 
(N5), decodes them (N6) and classifies them into a 
home bank part and a foreign bank part (N7, N10). The 
bank center device 3 revises the the non-settled fund 
file 322 by deducting the amount in the home bank part 25 
(N8) and credit the seller's deposit account by revising 
the seller ledger file 323 (N9). The amount in the foreign 
bank part is billed to the appropriate bank through the 
exchange clearance system (N11) and credits the 
seller's deposit account after the non-settled fund file so 
322 of the appropriate bank is prepaided (N12) and its 
consummation is confirmed (N13). Thus, all settlements 
are concluded. 

(5) A method for compensating for the failure of the 35 
cashless medium 1 

Cash can be used at any time, unless it's lost, but 
the cashless medium 1 , i.e. the mufti-function IC card 
21, becomes unusable when it fails, whether it has a 40 
stored balance or not. The owner has to go to bank to 
have his failed card exchanged. However, in this sys- 
tem, wherein the individual transaction detail is not con- 
trolled, the bank has to make a formula for the amount 
of compensation, such as the following and ask the 45 
owner of the multi-function IC card 21 for an agreement. 

First, the bank center device 3 searches the stored 
balance of the multi-function IC card 21 at the most 
recent transaction time from.the medium balance log file 
324, which is the maximum amount of compensation. so 

Then, the bank analyzes the trend (the rate of 
stored amount depletion) of the commercial transac- 
tions made with the multifunction IC card 21 to estimate 
the current stored balance from the last ATM transaction 
date. The sum of the estimated current balances will ss 
tend to approximate the sum of the actual current bal- . 
ances, by the law of large numbers. The estimated cur- 
rent balance is paid out from the non-settled fund file 
322, the amount of difference from what the card owner 



claims is made up for (within the balance of the medium 

balance log file 324), and the new stored balance is 

computed by adding these two amounts. This sum is 

then stored in the amount information memory part 212 

of the multi-function IC card 21 that is issued to the 

owner as a replacement. This difference could ordinarily , v 

be an overpayment, the loss of which could be covered 

by an insurance policy. 

Since the deposit data is separated by the bank 
number into the home bank part and the foreign bank 
part, the revising of the seller ledger file 323 is applied v 
with the existing settlement method, wherein the home 
bank part is treated as a cash deposit and can be used 
immediately, whereas the foreign bank part is treated as . . ; . \ . • 
a not-yet-cl eared-fund deposit and cannot; be used-. ..." 
immediately. ....... - 

In this invention's preferred embodiment of the POS 
terminal device 4 which accommodates the cashless 
medium 1, i.e. the multi -function IC card 21, the POS 
register unit 51 is explained. In addition, rf vending 
machines are equipped with a mechanism that accom- 
modates the multi-function IC card 21 so that a ticket, a 
pack of cigarettes, a telephone card, a drink, etc. can be 
purchased, more commercial transactions become 
cashless enabling the electronic purse system to be 
used as a general purpose paying method. 

This invention enables completely cashless com- 
mercial transactions, because a commercial transaction 
is made with exchanges of the amount information writ- 
ten in the cashless medium 1. 

Since an ATM terminal unit 2 set at a place like a 
bank office will only need exchange of amount informa- 
tion, and no longer need physical exchange of money, 
the ATM terminal unit 2 can be made much smaller. 

Since the non-settled fund file 322 stores only the 
sum of the amount information written in more than one. 
cashless medium 1 , its memory capacity does not have. , - . . , - ; 
to be large. _. ;_..* 

Since a seller will no longer have to process a cum- 
bersome commercial transaction currently required with 
a credit card and, instead, will only have to process the - 
sum of the amount in the amount information gained 

from more than one commercial transaction, classified^ _ , ; ; ; _ 

by the bank number, the seller can process : the .com,-..., ; v,. 
mercial transaction more quicWy than with other settle- 
ment processings. Besides, since few tickets. wHLbe rn =~'- , ? 
required, unlike a commercial transaction .made witha- ; _ ; : 
credit card, paperwork will be simplified. 0> -,- ( ; : 

This card will enable total elimination ; ^^<j!^ ( etiV ie: ; 11Jfrtf 
loss occurring with a credit card when a commercial 
transaction is executed without approval f/pmjr^ge^it uansauiiun termini 
card company. Thus, the seller can accept Jthe, multi- shies:; medium (i)T' 
function IC card 21 with confidence. \ 0 5 i coinprising:- 

Therefore, this invention enables easily operable " 
cashless transactions. : t , : ^ ■ _ , s .(C 1 ; _ ■ 

Claims ' . . -;:r:'/ , -7" 

1. A cashless medium (1) comprising: 
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a memory means (1 1) for storing amount infor- 
mation; and 

an operation means (12) for taking over an 
externally supplied transaction amount from 
said amount information and storing the result 
in said memory means (11); 

wherein said amount information corre- 
sponds to a cash (money) amount which is held by 
the owner of the cashless medium. 

2. A cashless medium (1) comprising: 

a memory means (1 1 ) storing amount informa- 
tion and a personal identification code, a key 
input means (216) to be operated by the owner 
of the cashless medium, and means (12) for 
putting the cashless medium in an active state 
when the personal identification code matches 
a personal identification code inputted to the 
cashless medium through the key input means 
(216), and for subtracting a purchase amount 
from said amount information when making a 
transaction with a seller and storing the result 
in said memory means (11); characterised in 
that: 

said amount information stored in said memory 
means (11) is a balance which is decreased 
when making a transaction with a seller, and 
increased or decreased by transferring funds 
from or to a deposit account of the owner. 
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(51), and to store the commercial transaction 
amount in said tallying file means (53) when 
said result is obtained by subtracting said com- 
mercial transaction amount from the balance 

stored in the cashless-medium (1). : ~ : 

. — . i 

7. The commercial transaction terminal device (4) 
according to claim 6, wherein the tallying file (53)' is 
operable to store the commercial transaction 
amount in the cashless medium (1) with which the 
commercial transaction is made. 

8. The commercial transaction terminal devige (4) 
according to claim 7, wherein the tallying file {53}; is 
operable to send data in said tallying file (53) to the 
center device (3) of a bank for settling the commer- 
cial transaction. 

9. The commercial transaction terminal device (4) 
according to claim 8, wherein a separate said tally- 
ing file (53) is provided for each of a plurality of 
banks. 

10. The commercial transaction terminal device (4) 
according to claim 8 or 9, wherein said tallying file 
(53) is connected to the or each center device (3) 
on an off-line basis. 



3. The cashless medium ( 1 ) according to claim 2, fur- 
ther comprising a display means (215), and a con- 
trol means (21 1) for controlling said display means 
so that it displays the balance stored in said mem- 
ory means (11) when said key input means (216) 
gives a display instruction. 

4. The cashless medium according to claim 2 or 3, 
wherein said operation means is operable to out- 
put, to an external device, the result of subtracting 
the purchase amount from the balance stored in the 
memory means (11). 

5. The cashless medium according to claim 2, 3 or 4, 
wherein said amount information corresponds to a 
cash (money) amount which is held by the owner of 
the cashless medium. 

6. A commercial transaction terminal device (4) for 
use with the cashless medium (1) of any of claims 1 
to 5, comprising:- 

a tallying file means (53) for storing a commer- 
. . cial transaction amount, and 

an exchange means (41) operable to notify the 
cashless medium (1) of the commercial trans- 
action amount supplied from a cash register 
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